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(54) Real-time battery gauge display 

(57) A portable computer system incorporating a 
multi-purpose status display module that is visible when 
the main video display is in either an open or locked con- 
dition. The status display module is used as an autono- 
mous, real-time battery gauge. The battery gauge dis- 
play allows a user to monitor the charge status of a bat- 
tery pack when the system is powered up, when the bat- 
tery is being recharged by an AC adapter, or when the 
portable computer is placed into a secondary operating 
mode. Control signals for the status display are gener- 



ated by a multi-purpose microcontroller Battery charge 
conditions are displayed from 0% to 1 00% in 1 0% incre- 
ments, allowing the computer user to accurately esti- 
mate the amount of computing time sustainable by an 
installed battery pack. The battery gauge display func- 
tions independently of the portable computer's operat- 
ing system, and the computer user need not initiate a 
software process in order to ascertain remaining battery 
life. The invention is particularly useful when the porta- 
ble computer system is being utilized as a stand-alone 
CD player or in other non-standard operating modes. 
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Description 

The invention relates to a circuit and method for dis- 
playing battery charge conditions in a portable computer 
system, and more particularly to a real-time battery 
gauge display that functions independent of the operat- 
ing system. 

Computers are often needed in mobile environ- 
ments where conventional alternating current power is 
not available. In such conditions, rechargeable batteries 
cells are typically used as an alternate source ofpower. 
Many acceptable battery technologies exist or are being 
developed, including nickel-cadmium (NiCd), nickel- 
metal-hydride (NiMH), lithium ion (Li+) and lithium pol- 
ymer batteries. These battery cells are capable of pro- 
viding power to a portable computer system for several 
hours. The battery cells are incorporated in a battery 
pack, with the battery cells typically arranged in series 
fashion. The battery pack is usually recharged in either 
an external charger or by the power supply of the host 
computer system. 

Despite the mobility allowed by rechargeable bat- 
teries, charge cycle life is limited. For this reason, a sen- 
sor circuit is often integrated into the battery pack to 
monitor the voltage of each battery cell and to provide 
fuel gauging capabilities. Fuel gauging is the process of 
determining how much useful charge remains in a bat- 
tery cell or battery pack, and is typically accomplished 
by Coulomb counting. The sensor circuit typically mon- 
itors the battery for undervottage, ovetvoltage, over- 
charge current, and overdischarge current, allowing the 
battery pack to be accurately charged and discharged. 

In what are known as "intelligent" battery packs, the 
sensor circuit within the pack supplies battery cell infor- 
mation to a battery microcontroller. The microcontroller, 
in turn, determines whether the battery pack need to be 
charged, can be discharged, or is no longer usable. This 
information can be communicated to the host computer 
system. A battery pack of this type also includes a 
charge switch and a discharge switch, controlled by the 
microcontroller, which enable or disable the charging or 
discharging of the battery pack according to the state of 
the battery cells. 

In many current portable computers, charge infor- 
mation supplied by the battery microcontroller is con- 
verted and displayed on the computer's main video dis- 
play via a software process. In general, the computer 
user must take affirmative action to initiate execution 
ofthe software process. Although execution ofthe bat- 
tery gauge software can be simplified by the use of hot 
keys or icons, this method of displaying useful battery 
life suffers from an additional drawback -- the portable 
computer must first be powered-up and the operating 
system initialized before the software process can be 
executed. Such a process can be time-consuming for a 
user merely wishing to ascertain the charge condition of 
a battery pack. 

Some portable systems incorporate a lighted elec- 



tronic diode (LED) or liquid crystal display (LCD) capa- 
ble of providing battery charge information. These sys- 
tems also suffer from practical limitations. A simple LED 
merely conveys whether a battery pack is capable of 

s powering the computer system. Again, the user must 
reference a software battery gauge in order to effectively 
estimate the amount of operating time remaining before 
battery recharging becomes necessary. 

Improved functionality and ease-of-use in the tech- 

io niques for determining remaining battery life would be 
desirable. 

Briefly, a portable computer system according to the 
invention incorporates an autonomous, real-time bat- 
tery gauge display that is viewable when the main video 
'5 display is in a closed or locked state. The battery gauge 
display allows a user to monitor the charge status ofa 
battery pack when the system is powered up, when the 
battery is being recharged by an AC adapter, or when 
the portable computer is placed into a secondary oper- 
ating mode. The battery gauge display functions inde- 
pendently of the portable computer's operating system, 
and the computer user need not initiate a software proc- 
ess in order to ascertain remaining battery life. 

The disclosed embodiment ofthe battery gauge dis- 
play is part ofa multi-purpose LCD status display module 
connected to the system motherboard. Control signals 
for the LCD status display are generated by a multi-pur- 
pose microcontroller. The. microcontroller receives bat- 
tery status information from a battery microcontroller 
and is capable of controlling the LCD status display in- 
dependent of the computer's operating system. Battery 
charge conditions are displayed from 0% to 100% in 
10% increments, allowing the computer user to accu- 
rately estimate the amount of computing time sustaina- 
ble by an installed battery pack. The invention is partic- 
ularly useful when the portable computer system is be- 
ing utilized as a stand-alone CD player or in other non- 
standard operating modes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention can 
be obtained when the following detailed description of 
the preferred embodiment is considered in conjunction 
with the following drawings, in which: 

Figures 1 A and 1 B are perspective views of a port- 
able computer system incorporating a battery 
gauge display according to the present invention; 
Figure 2 is an expanded view of a exemplary battery 
gauge display according to the present invention; 
Figure 3 is a schematic block diagram of a portable 
computer system incorporating battery gauge dis- 
play capabilities according to the invention; and 
Figure 4 is schematic block diagram of display con- 
trol circuitry for controlling a battery gauge display 
in accordance with the present invention. 
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Referring now to the drawings, Figures 1 A and 1 B 
are perspective views of a portable computer system C 
incorporating a battery gauge display according to the 
present invention. The computer system C has a base 
portion B and a display D portion. The base portion in- 
cludes the keyboard 48 and a status display 54 conform- 
ing to the present invention. The status display 54 is in- 
tegrated into a readily visible portion 80 of the base por- 
tion B that is visible when the display D is in either an 
open position (Figure 1 A) or a closed or locked position 
(Figure 1 B). A user of the computer system C is thereby 
able to ascertain the charge state of any installed battery 
packs without opening the display D. The display tech- 
nology utilized in by the display D may be of any suitable 
type, although low-power technologies such as liquid 
crystal display (LCD) and thin film transistor (TFT) are 
preferred. 

Figure 2 is an expanded view of a exemplary battery 
gauge display according to the present invention. As 
can be seen, the status display 54 incorporates a 
number of icons 90 for communicating battery charge 
status and other information. In addition to the status 
display 54, the readily visible portion 80 of the base B 
includes a plurality of bezel buttons §0 and a power 
switch 58. The bezel buttons 90 provide control func- 
tions when the portable computer system C is in a sec- 
ondary mode of operation. 

The icons 90 particularly relevant to the present in- 
vention include a battery gauge icon 90a that displays 
the battery charge conditions from 0% to 100% in 10% 
increments, allowing the computer user to accurately 
estimate the amount of computing time sustainable by 
an installed battery pack. The battery gauge icon 90a. 
circumvents the need to power up the computer system 
and execute a software routine (such as the Windows 
95™ Battery Meter) in order to ascertain battery charge 
conditions. A battery icon 90b is activated when a bat- 
tery pack is installed in the portable computer system 
C. Likewise, an AC adapter icon 90c is activated when 
the computer system is powered by an AC adapter. 

The status display 54 also includes an icon 90d rep- 
resentative of a secondary mode of operation for the 
computer system. In the disclosed embodiment of the 
invention, the computer system C functions as a stand 
alone CD player in the secondary mode of operation, as 
discussed more fully below. In this embodiment, the 
bezel buttons 92 preferably provide play/pause, stop, 
previous track, next track, volume controls, and other 
functions provided by the controls ofa typical audio CD 
player. The status display 54 also preferably includes 
other icons (not shown) indicating, when active, the cur- 
rent state of the number lock, capitals lock (caps lock) 
and scroll lock functions of the keyboard 48. 

In the disclosed embodiment of the invention, the 
icons 90 are active under numerous conditions: when 
the system is powered normally by an AC adapter or 
battery pack, when the battery pack is charging, when 
the system is in a sleep or hibernation mode, or when 



the system is operating in a secondary mode. When the 
battery gauge icon 90a falls to 10% power remaining, 
the computer system C beeps and the battery icon 90b 
flashes. When the battery charge falls to 5% as deter- 

5 mined by the multipurpose microcontroller, and an AC 
adapter is not plugged in, the computer system C beeps 
twice and automatically enters a hibernation mode. In 
hibernation mode, the computer system C is "off*, and 
a user must press the power switch 58 to restart the sys- 

10 tern. 

Although the disclosed status display 54 is based 
on LCD technology, other low- voltage display solutions 
could be used. The precise nature oft he technology uti- 
lized is not considered critical to the invention. It is also 
is contemplated that the invention could be utilized with 
portable computer systems incorporating multiple bat- 
tery packs. In such systems, the status display 54 could 
incorporate additional icons 90 providing a fuel gauge 
for each battery pack. Alternatively, the icons of Figure 
20 2 could be scrolled to sequentially display the charge 
status of all installed battery packs. 

Turning now to Figure 3, a schematic circuit dia- 
gram of a computer system C incorporating features ac- 
cording to the present invention is shown. In the pre- 
ferred embodiment, the computer system C incorpo- 
rates two primary buses: a Peripheral Component Inter- 
connect (PCI) bus P which includes an address/data 
portion and a control signal portion; and an Industry 
Standard Architecture (ISA) bus I which includes an ad- 
dress, portion, a data portion, and a control signal por- 
tion. The PCI and ISA buses P and I form the architec- 
tural backbone of the computer system C. 

A CPU/memory subsystem 90 is connected to the 
PCI bus P. The CPU 1 0 and a Level 2 (L2) cache 1 2 are 
connected via a processor bus. The CPU 10 preferably 
operates with a standard IBM-PC compatible operating 
system, such as Windows 95™. The L2 cache 12 pro- 
vides caching capabilities that augment the on-chip 
cache of the CPU 1 0 to improve the overall performance 
of the computer system C. 

The CPU - 1 0 and the L2 cache 1 2 are connected to 
a Host/PCI bridge 14. Synchronous DRAM (SDRAM) 16 
is also connected to the Host/PCI bridge 14. The host/ 
PCI bridge 1 4 functions to couple the CPU/memory sub- 
system 90 to the PCI bus P. APC MCI A/CardBus con- 
troller 18 is coupled to the PCI bus P, providing connec- 
tion capabilities for a PCMCIA cards 22. The PCMCIA 
cards 22 can incorporate a variety of peripheral devices, 
expanding the versatility of the portable computer C. A 
video controller circuitry 20 is also connected to the PCI 
bus P. The video controller 20 controller circuitry incor- 
porates video memory and the necessary analog circuit- 
ry for controlling a video display 21 . 

A PCI/ISA bridge 24 is used to connect the PCI bus 
P and an ISA bus I. The PCI/ISA bride 24 is used to 
convert signals between the PCI bus P and the ISA bus 
I. The PCI/ISA bridge 24 includes: address and data 
buffers, arbitration and bus master control logic for the 
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PCI bus P, ISA arbitration circuitry, an ISA bus controller 
as conventionally used in ISA systems, an IDE (intelli- 
gent drive electronics) interface 26, and a DMA control- 
ler. A hard disk drive 30 and a CD-ROM drive 28 are 
connected to the IDE interface 26 of the PCI/ISA bridge s 
24. Tape drives or other peripheral devices (not shown) 
can be similarly connected. The IDE interface 26 is an 
IDE/ATA interface capable of being a busmaster and in- 
corporating enhanced IDE features. The CD-ROM drive 
28 is preferably compliant with ATAPI (AT Attachment io 
Packet Interface), the IDE standard for CD-ROM drives. 

The PCI/ISA bridge 24 contains a set of program- 
mable interrupt controllers (PICs) 1 5 for managing hard- 
ware interrupts according to their priority. The PICs 15 
preferably include two cascaded PICs for enabling in- is 
terrupts IRQ0-IRQ15. In the disclosed embodiment, the 
PCI/ISA bridge 24 also includes miscellaneous system 
logic. This miscellaneous system logic contains 
counters and activity timers as conventionally present 
in personal computer systems, an interrupt controller for 20 
both the PCI and ISA buses P and I, and power man- 
agement logic. Additionally, the miscellaneous system 
logic may include circuitry for a security management 
system used for password verification and to allow ac- 
cess to protected resources. Preferably, the PCI/ISA 25 
bridge 24 is a single integrated circuit, but other combi- 
nations are possible. 

Numerous other devices are coupled to the ISA bus 
L These devices include a modem 32 and an audio chip 
34. The audio chip 34 is further coupled to a device 36 so 
for outputting analog signals, such as a set of speakers 
of the computer system C or an external stereo system. 
In the case of speakers, they are preferably configured 
to be audible while display portion D of the computer 
system C is in a closed state. Also, a combination input/ 3S 
output (S-IO) chip 38 is coupled to the ISA bus I. The S- 
IO chip 38 incorporates various functions, such as a re- 
al-time clock, UARTs, a floppy disk controller for control- 
ling a floppy disk drive 44, various address decode logic 
and security logic to control access to an internal or ex- 40 
ternal CMOS/NVRAM memory (not shown) and stored 
password values. Further, the S-IO chip 38 provides a 
parallel port 40 and a serial port 42. To more clearly il- 
lustrate the features and operation of the present inven- 
tion, certain other conventional computer devices and 4S 
systems have been omitted from Figure 3. 

A keyboard controller 46 is also coupled to the ISA 
bus I. The keyboard controller 46 provides connections 
for a keyboard 48, a PS/2 port 50 and a power switch 
58. The keyboard controller 46 also generates a data so 
signal LCD_DATA and a clock signal LCD_CLK for use 
by LCD control circuitry 55. The LCD control circuitry 55 
provides control signals for the LCD status display 54. 
Although use of a keyboard controller is disclosed, use 
of any microcontroller is considered to fall within the ss 
scope of the invention. Details of LCD control circuitry 
in accordance with the invention are discussed more ful- 
ly below in conjunction with Figure 4. 



The keyboard controller 46 of the present invention 
also includes system management interrupt (SMI) cir- 
cuitry for generating system management interrupts. 
Certain processors, such as the Pentium® processor, 
include a mode referred to as system management 
mode (SMM), which is entered upon receipt of a system 
management interrupt. An SMI is a non-maskable inter- 
rupt having almost the highest priority in the system. 
Generation of a SMI causes an SMI handler routine to 
be executed. The SMI handler routine is typically locat- 
ed in a protected memory address space accessible on- 
ly when the CPU 10 is in a system management mode. 
The SMI handier is essentially an interrupt service rou- 
tine that can be written to perform specific system man- 
agement tasks, such as reducing power to specific de- 
vices or providing security services. SMI handler code 
may be written by one of ordinary skill in the art to per- 
form a variety of tasks. 

In the disclosed embodiment of the present inven- 
tion, the computer system C is capable of functioning as 
a stand alone CD player To support this exemplary "sec- 
ondary" mode ofoperation, the keyboard controller 46 is 
further coupled to an audio CD mode switch (DM_SW) 
56. If the power switch 58 of the computer system C is 
in an "on" state, the audio CD mode switch 56 is disa- 
bled. If the power switch 58 of the computer system C 
is in an "off" state, the audio CD mode switch 56 is en- 
abled. When the audio CD mode switch 56 is enabled, 
the state of the switch 56 determines whether the com- 
puter system C is in an audio CD mode. The audio CD 
mode switch 56, when placed in an 'on" state, serves 
to place the computer system C of the present invention 
in an audio CD mode. Audio CD mode enables the com- 
puter system C ofthe present invention to bypass a tra- 
ditional system BIOS and play audio CDs in the CD- 
ROM drive 28 without running an operating system. 

When the computer system C of the disclosed em- 
bodiment enters an audio CD mode, the processor- 
memory subsystem 102, thePC l/ISA bridge 24, the CD- 
ROM drive 28, the host/PCI bridge 14, the audio CD 
ROM 60, and the keyboard controller 46 are powered. 
ROM-based code including code for processing CD but- 
ton selections is then loaded from an alternate ROM de- 
vice, the audio CD ROM 60, instead ofa conventional 
BIOS ROM device 62. An operating system is not load- 
ed, thereby significantly reducing the duration of the sys- 
tem initialization. Rather than using a ROM device for 
conventional BIOS code and a separate ROM device 
for the audio CD code, a single ROM device may be 
utilized. 

According to the disclosed secondary operational 
mode, when the computer system C is placed in an au- 
dio CD mode, an audio CD select signal DMSEL is as- 
serted and directed to a multiplexer 64. The multiplexer 
64 is coupled to or integrated into the PCI/ISA bridge 
24. Ifthe audio CD select signal is unasserted, the mul- 
tiplexer 64 selects the contemporary BIOS ROM 62 by 
asserting a BIOS control signal, BIOS_CS. If the audio 
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CD select signal is asserted, the multiplexer 64 selects 
the audio CD ROM 60 of the present invention by as- 
serting an audio CD control signal, DM_CS. When se- 
lected, the code executed from the audio CD ROM 60 
preferably allows the video controller 20, the hard disk s 
drive 30, the floppy disk drive 44, and the PCMCIA/ 
CardBus controller 18 to remain in an unpowered state, 
thereby conserving system power. Further, in the audio 
CD mode, the S-IO 38 is preferably placed into a low 
power state. Further details of an exemplary portable 10 
computer system capable of functioning as a stand- 
alone CD player are provided in the previously incorpo- 
rated references. It should be noted that the precise 
manner in which an optional secondary operating 
modes is implemented in the portable computer system 1$ 
C is not considered critical to the invention. 

Referring more specifically to the battery pack BP 
portion of Figure 3, details of a battery pack BP inserted 
into the portable computer system C are shown. The 
computer system C is capable of both receiving power 20 
from and supplying power to the battery pack BP. the 
terminals VBATT+ and VBATT- are voltage levels at the 
positive and negative terminals, respectively, ofthe bat- 
tery pack BP over which power is supplied to and re- 
ceived from the computer system C. Figure 3 depicts a 25 
single installed battery pack BP, although it is contem- 
plated that a greater number of detachable battery 
packs could be incorporated in a portable computer sys- 
tem C according to the invention. 

A battery microcontroller 100 is incorporated in the 30 
battery pack BP to provide supervisory functions for 
controlling the charging and discharging of the battery 
cells 102. The battery microcontroller 100 is program- 
mable to support a variety of cell technologies, battery 
assemblies, or battery configurations, \ferious signals 35 
are provided by the battery microcontroller 1 00 to a con- 
trol logic block 104. These signals are used by the con- 
trol logic block 104 in generating control signals for var- 
ious elements of a switching circuit 106. Together, the 
control logic block 104 and the switching circuit 106 pro- *o 
vide circuitry to inhibit or permit charge from entering or 
leaving battery cells 102. The signals generated by the 
control logic block 104 control the charging, trickle 
charging and discharging ofthe battery cells 102. 

The switching circuit 106 is connected to a positive 
terminal ofthe battery cells 102. In the preferred em- 
bodiment, the battery cells 102 of the battery pack BP 
are shown as four series banks of two parallel cells 
each. Various transistors in the switching circuit block 
1 06 are used to control the voltage VBATT+ supplied by 
(or received by) the battery cells 102, as well as current 
flowing into and out ofthe battery pack BP. 

Also shown in Figure 3 is a monitoring circuit 108, 
which is connected to the "+" and terminals of the 
battery cells 102. The monitoring circuit provides infor- ss 
mation to the battery microcontroller 100 regarding the 
status of the battery cells 102 during charging as well 
as discharging. Functions provided by the monitoring 



circuit 108 include: battery cell overvoltage monitoring, 
cell undervoltage monitoring, overdischarge current 
monitoring, and overcharge current monitoring. The cir- 
cuit topology of the monitoring circuit 1 08 may be of sev- 
eral types, as is known to those skilled in the art. 

The keyboard controller 46 communicates with the 
battery microcontroller 100 via a standard l 2 C-bus. The 
inter-integrated circuit (IC) or l 2 C-bus is a simple bi-di- 
rectional two wire bus developed for efficient inter-IC 
control. Details of the |2C-bus can be found in "The l 2 C- 
bus and How to Use It (Including Specification)," pub- 
lished by Phillips Semiconductor. 

Briefly, the |2C-bus consists of two lines: a serial 
clock (SCL) and a serial data line (SDA). Each ofthese 
lines is bi-directional. The SCL line provides the clock 
signal for data transfers which occur over the l 2 C-bus. 
The SDA line is the data line for data transfers which 
occur over the l 2 C-bus. Logic levels for these signals 
are referenced to the voltage VBATT- or other ground 
voltage. Each device connected to the l 2 C-bus is recog- 
nized by a unique address -- whether it is the keyboard 
controller 46 or the battery microcontroller 100 of any 
installed battery pack BP. In addition to charge status 
information, communications between the keyboard 
controller 46, and the battery microcontroller 100 might 
include, for example, requests to charge and requests 
to terminate charging. 

Also shown is an AC adapter 1 20 for supplying pow- 
er to the portable computer system C. The input for the 
AC adapter 120 is typically between 90 and 265 VAC 
RMS. Nominal voltage forthe U. S. market is considered 
to be 120 VAC. The output voltage of the AC adapter 
1 20 must meet the maximum charge voltage of the bat- 
tery pack BP and the power supply input voltage spec- 
ification of the portable computer C. 

In the preferred embodiment, the AC adapter 120 
is a conventional 52-Watt single output AC-to-DC mod- 
ule power supply assembly intended for world-wide use 
in information technology equipment. The AC adapter 
120 is self-contained and powered from AC mains (not 
shown), and supplies a single direct current (DC), con- 
stant power output. No power switch is shown, as output 
power is supplied upon application of an AC input 
through an electrical cord 126. The AC adapter 120 can 
be internal or external device. 

Referring now to Figure 4, a schematic block dia- 
gram of LCD control circuitry 55 for controlling the dis- 
play icons 90 of an LCD status display 54 in accordance 
with the present invention is shown. The LCD control 
circuitry 55 is coupled between the keyboard controller 
46 and the LCD status display 54. The keyboard con- 
troller 46 is coupled to the battery pack BP as discussed 
above to receive information regarding the charge state 
of the battery cells 102. Based on this information, the 
keyboard controller 46 activates the appropriate display 
segments of the LCD status display 54. 

More particularly, the keyboard controller 46 gener- 
ates an LCD DATA signal that is communicated to data 
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input of an serial-in, parallel-out shift register 200. The 
keyboard controller 46 also generates a CLOCK signal 
that is provided to the clock inputs of shift registers 200 
and 202. One output of the shift register is provided to 
the data input of the shift register 202. The other outputs 
of the shift register 200 and 202 are used to generate 
separate activation signals for the segments of the dis- 
play icons 90 of the LCD status display 54. In operation, 
data is clocked into the shift registers 200 and 202 by 
the CLOCK signal from the keyboard controller 46, and 
is thereby converted to a parallel data. By using this con- 
figuration, only two pins from the keyboard controller 46 
need be dedicated to the operation of the LCD status 
display 54. 

The outputs of the shift registers 200 and 202 are 
provided, individually, to one input ofan exclusive-or 
gate in a bank of exclusive-or gates 204. The other input 
of each exclusive-or gate is clocked by a 60Hz clock sig- 
nal. The outputs of the exclusive-or gates 204 are thus 
refreshed sixty times a second. The output of each ex- 
ciusive-or gate 204 is connected to the control lines for 
the segments of the display icons 90 ofthe LCD status 
display 54 through an LCD Connector 206. The outputs 
of the LCD Connector modulated with an inverted ver- 
sion of the 60 Hz clock signal through an inverter 208. 
This modulation prevents damage to the elements of the 
LCD status display 54. 

Thus, a user ofa portable computer system accord- 
ing to the invention can quickly and accurately ascertain 
the remaining cycle life ofan installed battery pack when 
the main display is either opened or closed. The com- 
puter system incorporates an autonomous, real-time 
battery gauge display that is activated when the system 
is powered up, when the battery is being recharged by 
an AC adapter, or when the portable computer is placed 
into a secondary operating mode. The battery gauge 
display functions independently of the portable compu- 
ter's operating system, and the computer user need not 
initiate a software process in order to ascertain remain- 
ing battery life. 

The foregoing disclosure and description of the in- 
vention are illustrative and explanatory thereof, and var- 
ious changes in the size, shape, materials, components, 
circuit elements, wiring connections and contacts, as 
well as in the details of the illustrated circuitry and con- 
struction and method of operation may be made without 
departing from the spirit of the invention. 



Claims 

1 . A portable computer system adapted to receive a 
battery pack and incorporating a battery gauge dis- 
play that operates without affirmative action on the 
part ofa computer user, comprising: 

a base portion for housing a keyboard and a 
processor; 



a main display portion coupled to the base por- 
tion and movable between an open position 
and a closed position; and 
a status display integrated into the base por- 
s tion, the status display being visible when the 

main display portion is in a closed position, the 
status display incorporating a battery gauge 
icon representative, when activated, of the 
charge condition of a battery pack. 

10 

2. The portable computer system of claim 1 , the base 
portion further including a multipurpose microcon- 
troller for generating control signals for the status 
display in response to information received from a 

'5 battery pack. 

3. The portable computer system of claim 2, wherein 
the multipurpose microcontroller generates status 
display control signals independent of the portable 

20 computer system's main operating system. 

4. The portable computer system of any of claims 1 to 

3, wherein the battery gauge icon is active when the 
battery pack is being charged via an AC adapter. 

25 

5. The portable computer system of any of claims 1 to 

4, wherein the battery gauge icon is active when the 
portable computer system is receiving power from 
a battery pack. 

30 

6. The portable computer system of any of claims 1 to 

5, wherein the battery gauge icon is active when 
portable computer system is in a low-power mode 
of operation. 

35 

7. The portable computer system of any of claims 1 to 

6, wherein the battery gauge icon is active when the 
portable computer system is in a secondary mode 
of operation. 

40 

8. The portable computer system of claim 7, wherein 
the secondary mode of operation is a mode for play- 
ing audio CDs in a CD-ROM drive independent of 
an operating system. 

45 

9. The portable computer system of claim 7 or claim 

8, wherein the status display further incorporates an 
indicator representative of computer system oper- 
ation in the secondary mode. 

so 

1 0. The portable computer system of any of claims 1 to 

9, wherein the battery gauge icon is a graduated 
percentage scale representing the remaining per- 
centage of the maximum charge life of a battery 
pack. 

fc 11. The portable computer system of any of claims 1 to 

10, wherein the status display further incorporates 
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a battery icon representative, when activated, ofthe 
presence of an installed battery pack. 

12. The portable computer system of any ofclaims 1 to 

11 , wherein the status display further incorporates s 
an AC adapter icon representative, when activated, 
ofthe presence of an AC adapter coupled to the 
portable computer system. 

13. The portable computer system ofany of claims 1 to 10 

12, wherein the status display screen is located 
above the keyboard. 

1 4. A portable computer system of any of the preceding 
claims, wherein the status display is visible when is 
the main display portion is in either an open position 

or the closed position. 
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